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(54) VARIABLE PHASE SHIFTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a circuit by switching 
a case when a whole circuit is viewed to be series inductance 
being a phase lag circuit against a pass signal and a case when it 
is viewed as a series capacitor being a phase lead circuit and 
changing a pass phase so as to constitute a phase shifter. 
SOLUTION: When the phase of a high frequency signal inputted 

to an input terminal 11 and outputted from an output terminal 12 J| :|| : $ 

is made to be a reference, the high frequency signal inputted ;^ 
from the input terminal 1 1 changes by the phase obtained by j — ^— i f"^""] r " 
adding the phase change of the inductor 1 4 and the capacitor 16 - 
by making it pass through the inductor 14 and the capacitor 16. 
The signal is outputted from the output terminal 12, Since the 
inclination of the phase change by the frequency of phase 
quantity is opposite in the inductor and the capacitor, they are 
compensated and inclination by the frequency is prevented from 
becoming large. Thus, the variable phase shifter operates as that 
which can change the pass phase in four ways by changing the 
states of first FET 1 3 and second FET 1 5. 
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(54) Krai©**] R^ttiS 



(57) [gift] 11 14 

S^ft^t-fcC* f FETOV-**&JHilt4a - IB: K2BFET 

FET*f*7 #tt t ft I) , HHBAAfi^liilHE'f > 



WWjftOT-*ai-c:tAniri)Bft»ifl)F 
ETfc, -®#±IB£l©FET£> KW >U®SE£ 
.11, fl&»**±1E KlflFETOV-X (zSJK £ frfc ^ > 
i^?fc, KM>rt r ±fB§llOFETfc±!E>f >^ 

f 2WFETt^ ~*&j4 r ±SB$2 ©FETWKW >C 
$ ft, \mtf±.W.%i 2WFET«V-X Cgg $ ft 

ETt, -$rt f ±ieffll<0FETC0KW >U3f§S£ 
ft, «;l*±IB£ lOFETOV-^ U« S itfc * l 

cis^, fcsTO&*t»2«FE 

Tt, -S#±IEI 2?)FET«FP^> Ctt§ Jl, 

*fc, KW >5& r ±|al^2 0FETOV-^t;^$ 
ft, fSf)TOl#£jI1^fc7)Wlt6£^3 «FETt, - 
W±IBfp 3©FETWKW> izgtt & ft, ft##Jt 
E»3fl5FET©V-XUBW**ilfc!|2«)'f * 

[IT*3I3] fc*nT«B*i|Sl©F 
ETt, -*$ r ±IS^l<7)FET©HW 
ft, fl&S^f E£ lOFETOV-X Uftfit S 1 
Otif/tJ/fi:, KW >#±SBS&1 WFETWV-* 
££*S*i, KJB«fll**ai-c: fctfTOfrl^WFE 
Tt, ~Stf f ±iBi&2«FET«KW>U®;!g£ft, 
-a&aS^-hfBSp 2WFETOV-^ Kftfll £ ftfc * 1 W <f 
> ? t , I * W > A J i|E» 2WFETWV-X US 

*aatt**ai-ifc*fiirffi4*3 0FET 

fc, -j»;&*±8B*3WFET©FM >U&fE$ft, 

ETt, -SW±E«1<0FET«KH , >J:»*S 
ft, ffcSBtfUJBfc 1C0FET<73V-X US?W 3 ft & 1 
©4 >iT9 9h. y K W >^±|B^1 OFETOV-X 
UftttSft, ^Jl7fejBf-*M-t^t^pTfii^2ff5FE 
Tt, -»#±|El|2 0FETfl> KWW=*tt*ft, 

v tf - ^ > a £&o±$g& t , FK> ^ T ±IB±#,B&« 

FETt, -i»7i*±|B»3 0FETOFU'f >USfflS$ 
ft, «frt f ±lBgiS 3 <0 F E T <o v - * tztttt$ ftfc ft 2 

USSR S ft, KJBttflT* * Si* C t A^ffi 4*40FE 
T t , -S» *f±IBft 4©FET«0KW> C£tt3 tL, 



(2) 1 1 - 1 6 8 3 5 4 

2 

^^±12 jp 4 « F E T © V - * £ S ilfc ft 2 © * 
* ^ v * 1 1 m L fc i t *fflft 1 1-5 i>TK9«» a 

tt&%i<D4>r?? t, -nwiBKiw-f 

fc , -3&ri f ±t2ft lVOfirtt _t!E* t^v^l 

*fc*A*U 5 6U±fE»l«-f >tr9 9<nXMtt 
tA£3fi\ ±|Eft2©0^**©ffljMH=-*fflaS| 

ft l ©* + /*&» * fc , -S>i f ±IB0 lw^t^'v 
* ©tMI tzfttt$ ft, *>oflUJhPfttt %tit:4>rir9 

t , -ig#±i2-f >rt*t±.m%i<n* J r^>s9<nm 

ttttUSttfcft* fl!l*ftfB*J*KFt1-4*2 0^ + -'^ 
20 fc*4Mfc-f*l!*#4EttaTO&!g$. 

fc1-4-f>^4rfc, -a*»±|B-f >^^©-j|t« 

HttfcLTfflv»fcifc*1¥»fcf4 Sf^S 4 B<Eoifr« 
941*. 

50 fc1"5 -S^±IB#^^"v^co-^U4g 

fci-4* l»-f >r^*fc, — 3g^±fBSfl©-f 
40 * t , -ffi^±85« 1 © -f > ^ ? fc±C# l »^ 

+^y^©ss«an:«ais*Lfc*2©-f t, - 

$ ti-Jt* 2 * / 1 v ? t , -^7if±SE^ 2 © -f 

>^#fc±EWz©^^^^« ^^gi! mm s it, 

i i^S& fc L Tffi (/ » A: i fc *#1 fc 1-4 * 



3 

* * /< v * 0&ttffi(=#MftSii&fe 2 * /tv * £ , 
-*jih& t ±6Efc 2^t^">? OflUHcm £ ft, 

S ftfc » 2 <0 -f > ^ 9 t , -SSM^lBSp 2 « 

1 1 ] L, -3»£*«)7J!j* 

-> * t , -3»**±ES^ m<i>tf*9 wfl&SSt= 
SttStL, tt»jJ^ttS*ijfc«S2 
jJ^tJESS 1 ? t_h|HKf 2 

miiHtsm-tti^3n4>V9 9 
fc, -^ r ±E^3«'f >^*«aj*^l=£fl£ 
ft, flb»#SNt*fLfcJiS2W*+^->^tft*tL., S 
*.U±fE^l<0>f ^^jf^WA^jSiFSrA^jJSiP, ±IE 

B*«4iEinroTir«S)iee 0 

j^#*Wlk3ftfc*l 
tf r ±gB£ 2wo??^t ±iEH i <n * + /•? v ? co@^ 

WfcttttSft, flllSjf *W7J»fc-j-4» 2 + 
fc, ~^ s ±iBJe2«^M"v*Offi#^^gM£ 
ft, 1l!i^ f ^i<!i^ftfc^3^'f >^^^<t=&*fiifL, S 

MF*9l3] ^^^tLW-fJA^^ 

*aflt*3g5 - l 2 on-f *t*»CE*t«)nn»Wi»«i 

[ft*® 14] ^YAy^tLTMIM (Metal 
Insulator Me t a 1 ) *\/9t tztt 
4~>9-7it9)\>*'?*Z'9*m^tzZ.t*9[mt-?% 

»*« 5-i2 ©v»T*L*i=iB««>iinK»*s. 

[1**3115] **-*-**flwt«*U flWW 
[0 0 0 1] 



(3) WW 1 1 - 1 6 8 3 5 4 

r->'9)mm<o-%mmmf!sizmtz fa<o-t-2& 

* 0 

[0 0 0 2] 

1 5(4 rr-f 7 v a >Xj*->-^f 
^n^x-7 , 'tt'J-7>Kf^--*X (IEEE 
Transactions On Microwave 

10 and Techniques)] Vol. MTT- 
13, Nol2 (1 9 8 5^12^) , 11591-1 
5 9 6 ^-v*t:Ha5$ftA:f£ft©»ffiet3Ri-Bi«Hltf; 
0T-&£ O Mil 5U*V»T, 1 BttfflJH*»flffc*lr»-C 

i^S/i r i/4^g {90s) t44»i mmim, 

&^tZj3^Tm^JB f l/4$tg (9 OflE) fc&£§f;2 

cofs^K, 3 i±±i20 i vmm i onwn-sHt* 

n/iffiffl^a^Uisu'TSatS7!ifi/4ifeft (9 0 
St) t%2>%3e)i-z&m&> 4 li K V"f > A f ±f30 2 fiO 

«FET (Field Effect Transis 
t o r h7>v'A3') , 5 14 K U< >*«±B* 

3 «0fcjM$J& 3 g ft, v - X j&^SJI $ fitz 

$2ff)FET, 6li-SS*»Jj[l«)PET40**->Clfi 

^>xHofc$2 8 1 c?)^ 6 *J X If Us 

2 <^ffi}5t 7 *>I 1 W F E T 4 £ J: 2 <D F E T 5 

7j3#->, 1 0l±[slSOffi^--K- h^^j^o 
[0 0 0 3 ] *t=»^CoV»TSi^-r5o tr» »1« 
FET 4X1^2 OF ET 5«y- H:b>ft7ffi 
^TOB1-S 0 t2 0eiW2«gl«FET 

4 Q ^l:tl(7)FET4Sy f g20FET5ff)y-M: 

COF E T 4 i;tt«Silfc-*#tg*S#HS 2 oeabttB 

E& 3 6 v 3 - h X ? 7* t * 0 1 / 4 ftftOlEftS 
* 4> o «WMICy 3 - h X ? 7* fa oBISUi 

[0 0 0 4] Xtltf- hSirhJdJZtlltnmiteli 
7-* fa o|$ t -> 3 - h ^ ^ 7*4: fa fc T'Jljlfi:^^ 

50 itT?aafiffit«fl:*-*«&»«stUT»flEi-4«, 



[0 0 0 5] 

umtmst Lints kh] &±jrm i tcmm 

it, ttfflg|ifettU:4ttl/4iftft«*atJlt< i o€a« 
»*« 3 fc & 4 fcfc, ID 8& jS f *Hffc1" 6 fc m »H 

I0 0 0 6 ] C^I&H^li, ±ge«WJ:T ftSEJSSrlSft-j-a 

fc* (= 4 s nfc t «-e* ^ , Siftftctt l i / 4 « 

[0 0 0 7] 

fflStt, FETtA-fyfHtlir', IlffCML 

x. 4 ®£ fc , ttffitt ADflft <r>* vrt's* CI. 

A4i§^fc£^#;L, aiittfflSrSBfcStf-CfcffiS* 

[0 0 0 8] ifc, £2^$CJ:4WgM^(i, F 

fc , tfcfBii* ®i&-e* 4 ejijo * -v > 9 \z% a 4 

fc * a tJ # x. > Siltttt £ *f fc 5 *T«ffl»«r*« L> 

[0 0 0 9] tfc, »3 05&WUJ:4WgS»ffiStt, F 
ET^-fvft Ltfflv\ LTHIS£# 

fc, tt«ai*B[»-C*4ltW«)*if * 
[ooio] Sfc, ft4a«fflK££iT£&fS&tt, F 

^•fibfiafLHtt-c-* 4 g?uco >r > ^ * ca k. i »«- 

[0 0 11] 4fc, « 5 t X «lQ-!»4a»», F 
Em-f#ftLTfflV», ®MfC*tLTleI£&£^ 

fc , Sffiii * BIttT?* 4 1S?IJ 0 * + r* a s ? fc* x. 

i»-3±«ttfc LTTfln-/«7-f A'^tfflv»ftifcTJ 

[0012] it, le^cu^iffifii, f 
fc s ftfflsS* IttT?* 4 « * + ' * > * CM x. 4i§£- 

[0013] *jt, *7«)»i«i-jt4nn!efwa»i*, f 



(4) 1 1 - 1 6 8 3 5 4 

5 

fc , f£4lii^H!&T-& 4 H5J + W UJI.*. 4 *fr 

fc aaiaffitasfl:&-frT»«»*fluau 

[0 0 14] Sfc, ^8«^CJ:4pT^^(±, F 
tf*ffrf!MftlSI&-e&4S?iJc^ ^UJftift** 

t , wm&m}&-eb 4 t5io*-v v * 4^-g- 
?)^ii|t ut/< -f M^-f ^a 7 -r z fc 

TvJ^wir^^^rf#4 ffa Ot?*4 0 

[0 0 15] ztz, »9o»w»:j;4T>rs!^ffiWi, f 

ET*^-f7ftU!K »a#*U*fLTllJ*£# 
fc , ffiffiJi*lKT-* 4 H3r| (O^r -V / < v * 4 ft* 

20 [00161 *fc,»10 1= X 4 pr^^Hii, 

fti^aniatt-cft^ioiiro > * ujLi4*# 
fc, ft^Ji*iHiE&T*4i:?!iw^ j f^-->^cax:4^ 

^±»t L'CTffl^'f'^7'f A'*'tfflv»4^fct 

[0017] m io«w(:i*TinesnB#tt, 

30 fc, fiffil^.[ifi&T'*4ii:^o^ J i'^->i't:mx4^ 

•C/>M«¥SE@ffi&4f#4 4 cot*4 0 
[oois] 4fc, »l 20fcWfcJ:*iirEfMBSI±, 

[0 0 19] ifc, »1 3<0|S^CJ:4Br^ffl|fli, 
FETSrA-f -;ft LTfflvs jijfi^CitLTIKS^ 

fc, f£41it^HS&T ! *4ia?!lw^t^^>5'CEx4^-§- 

*»o±«ttt**taBft«t'«)<>y? ? fc LTA/M 

9*4 >y***fcii<«-f'f ^-yj'AfcftfcfiJ via 

[0 0 2 0] Si 4aft9Jt=J:4WfciMa&tt, 



fta f ttfflaftifflttT?aaiKyti0)'f > * i-n,i&»# 

fc*!Bi)#;U »itt«*fiffcS*rflPfflSS:**L, 
j4«o±i&Bfr£;|$fc1-4IHS&*tf)* * fc LTM I M 
(Metal Insulator Meta 1) +1- 
'ii> 9itz\±4> 9 -tv 9 )V*t + ^'v ? t:ffiv»4 £ fc 

[0 0 2 1] *1 5(0HWtcJ:5^©ffi{fl±, 

steBK*, *##oB-a6fi±T— floats ctci 

[0 0 2 2] 

mm<^mmmm 1 *h 1 t^i-„ b i u^x, 

llllATJ^, 1 2 liflttUffJ-, 13l±KWf>D^ 

ftiplcOFET, 1 4I±-«?5*W|EI?1«FET1 3 0 
KM >Dl=ftttS*i, msS^lOFETl 3flV- 
*Si:tttt*ilfc 1 5l±KH'VD* r 3pl 

«FET1 3WV-*StcftttSfL, V-*Srt r ft:tl^ 
7-1 2 £tt«StLfc*2 0FET, 1 6 li-3i*»HS2 0 
FET 1 5W KM >Dt»ttSit, j|«^2«)FE 

[0 0 2 3] *tttftuo^rBifi-j-4 d ii*, &1 to 

FET1 BWy-hG^vmffitfllftrtip 
^ltOFETl 3tt KM ^^fcAflSflfcOT-rt** 
<Z>4 4 V-^S*6W**fr4^*-ttBRt4 0, §£2 
OFET 1 5 & KM >Dt5> 6 A#£ft£fi^;O r ^ CO 4 
3 v - x S i» <b ttifc * ji — fc 4ft □ C ©ttffl 
-ex**f i ltrA^ftfflfti^i 2**6ffl*#*tfc 

2«FET 1 5coy- > G^^mSE^ip-f ft a 

B#, »lff3FETl 3l±«Wjia-#-4ifcA*-C*4Vi 

* 7ttJ» fcft 4 fcib, ff-f ti-f >^M4 

ft D ifcJMWFETl 5 I* KM >D*»&AJ!jc**l.fc 

-H^-^-E-O 4 4 v S * h H!>tl £ ti& * A"- t 4 

-f^^H tiEU"* - fc T-_tf£W:# LtbfB** 
Sit, ffl*j(ff-12*6tfJilStL4 0 &£fcl«FET 
1 3 coy- hGt*>«E*EPiniL, *-3|2roFET 
1 5«y- h Glzli>-^t7®l±&F-ntDl-S 0 d£0l$, 
ilOFET 1 3ti KM >D*»6A*SitfcftH!-jJ«* 

^2tOFET 1 5l±ffi^*jiiai-Sifc* f t?S4^*7 
titfjSB-l 2**"bW*5*i.ft. *i:*l«FETl 3 CO 



(5) 1-1 6 8 354 

S 

r- bGUU>*-*7WEtf|ltnL, ^2©FET 
1 5 £0^- > GUkf>*-*7TOEtflIJD+ft„ i«B», 
$1?)FET13 liSWiiltft i t ;6 f T* & fc 
«Bt4*fc*, flffi-li'fv^^l 4tHji1-4«. 4 
7^2<OFET 1 5 tM^ r jiiitft-fc7i s t#ftl/>^ 
7tfMk&&tzlb* ft-tl±+-V^ , '>#' 1 6 ^jffiS1-ft 0 
Sot, XAW?-! l*»6A*»SiT-fcl*H«fe«*l±*f > 

1 4 fc^-v^v? 1 6 WttffiSSfttS 

jo i&fr-ttzftMtamikL, muffi^i 2 j*»e»m*s<t 

fto lot, flff3FETl 3fcfS2COFETl 5 CO ft 

[0024] mmvfm 2 . z vmw \z x h *\w&mk 

tomMtoBB.2 *m2 \Z7prt 9 mz CiJ^t, 1 1 \±X 
*^7, 1 2(±m*»T-, 1 7l±KV>f >D*»A**f- 

FET, 1 8ti-^ r #rfB^l<0FET 1 7C0KM> 
DCSSSil, WKlWFET 1 7»V-^SCffi 
«Sitfc*10-f 1 9BKH ^D^IO 

FET1 7©V-^SU»ttStL, ^MTfem#*ii-r- 
fc/i f nI^4^2WFET, 2 0 li-JS)WP 2 CO F E T 1 
9 go KW>DKtt«S*l, *»**«f2<OFETl 9<0 
v-^SCgS?^*^^-/^, 2 1 ti KM >Di s 
JS2A3FET 1 9«7-^SU®5®c$*L, V-XS^tB 
2KffiSSft, tan*** 
JO ^3C0FET, 2 2liffi^ i m3COFET2 lOKW 
>Dtl*tt#*L, «^|T3C0FET2 l©y-ASi: 

[0 0 2 5] MfFCo^TlltSc 4-f, ^1(0 
PET1 7fc#20FETl 9tt3WFET2 lfl* 1 
-hGKiJ-^SEfcflltlDtfto ^ltOFETl 
7fc^2C0FET19fc^3<0FET2 H±KM>D 
A^f ^ fitzM 4 4 v - ^ S /i 1 ^ ffl* $ frS 

^ * -*a fc 4 4 o i ^tttt-cxsjf^ 1 1 izxt) $ ^ 

40 L-t#^.ftp ^feC, HlOFETl 7fc^3C0FET2 

ioy-hGj;if>^7SE*gptinu ^0^2 oof 
eti 9(or-YG\z*>mE.ima-t& 0 -<ob#, ^ 

ltOFET17t^3cOFET21 l±M^jij§^fti 
fc d r T* § 4v>t 7ft| fc ft ft fcft, flT9-»« 1 CO Y > y 
991 &t%2to<i>yi?*2 2£M®-t2, B it:%2 

cofet 1 9 it YisOVfrbX-ftZft-fcm^iitZto* 

xbm-i ifrbxt>zhm®m^imito<{>r 

99 1 & bB2to^>999 2 2 Sraiftf 4 i t T±E 

50 atfiii^Ltbia^atL, tB^n^i 27i»e.m*s^fto 



9 

tf3«FET2 Hi KW ^D*«>Wj5ftmi f 

7^2COFET 1 9f±jff-f-«lt4£ t^T-gft^* 
7;|£?ifcft4jfci6, fi-g-Ji+V-Hyfra 0 £»f4 D 

^ v jF 2 o £ a at » £ t -?±mmm km umtm 

tHflStfFl 2*&ffl*S*i4o *:*lff)FETl /O 
7tS2ff)FET19^3«FET2 1 W**- h G (I 
t">^*7tE££Pi[it4 D ^1C0FET17 
i|20FETI 9t$3WFET2 1 t4-fjT.-Ftl.flW 
7>*j£St SCt t5>T- I 7#ft 1 4 4 fcA, ®#li 

COW" v¥9 9 1 8 fc^^x* 2 0t^2co-T>?* 

? ? 2 2 £r;»f4 0 let, Jjjiff-i 

0 £%2<04 y?292 2 SriffiifltaitT-iSE^t 
WLIglOOO^lS fc^/tv* 2 0 £J|2 
> * 2 2 OftelBieftfcjE. L**>*fcfi«^fl^fc 20 
U 2tf>£,tii;ftSft4c 4fc, 4 > 79 9 I 

tr-v/i's?-? HtflWBiwjgftJSK <t 4 IfcffiSEftwfH § # 
*ft-FJi#T£fflL*v\ jiJ$?£KJ:4fi3 
ft 4<0*Kfvve^4 o se>u, 

CJt^-S-ft-TftiO I' > ? > x**flfc < f 4 £ t 
£4 a £<0£i6, Elib& f 'h$<fcl5, VSWR (Vo I 
t age Standing Wave Radio) 
ro3E{fc*il?fc<-r#4. iot, glOFET17ti 
2t)FET 1 0 t^3«0FET2 1 WfHS*S£ftS*4 30 

£tMfl»J: LT£W|II&<iIMl!+* D 
[0 0 2 6] &tto££3. i«ftWt:J:4^r*8tfflft 
ro*||io?EaB3tH3(:Sto HSUiJV'T, l Hi A 
12liW^ 2 3l±KK>D^A«f 

FET, 2 4 tt-J|*»Ma* 1 W F E T 2 3<0KW> 
Viz&mZii, tttt t |lff3FET2 3«V-^SCg 
ttStLfcS(H©* + /13'$\ 2 5(4 KW >Dj5 f £l CO 
FET2 3 0V-^Sl:«^, HSfflfSflff-tatC 40 
fc#nirtt4Hf2«)FET\ 2 8li-«#«f2©FET2 
5 >DK*g[StL, 1fi»#»2fl!)FET2 5 CO 

V-^SUSfttSftfc-f 2 7(4KW>D# 

J£3cOFET, 2 814— JW*JP3 0FET2 7«KM 
^DCliStl, jfcftW3flFBTZ7«3V-XSi; 

[0 0 2 7] *J=»ftl=-3^TRiPit4o it, SSHG 
FET2 3, »2«FET2 B t»3»FET2 7«y 50 



#Pj3¥ 1 1 - 1 6 8 3 5 4 

/0 

- hGCt>SE£fl1iDt4o £cOB#, 3gl«FET2 
3, $2«FET25, # 3 CO F E T 2 7 {± K U -f >D 

frhXli* fifcfiw* ©it v-asfrfcfbas ft* 

* * - «» t ft 4 „ - cO«ST-A^Si^ 1 1 (C AJtj s n 

LT^;t4 0 ^l£OFET23fcfi3<OFET2 
7©y-hGt:tf^f-^-7SES:W*DL, ^|2OT 
ET2 5 0^-hGC*>KE«:aHBt4 
£<OB#, SE1WFET2 3tlS3«FET2 7l±®-ti f 
jfflfflt4^i:^T'#ftv^7:^fcft4 7tii, fr§-liSr 
l£0^ 2 4t|2 0+t^5-i r 2 8 fciliSt 
4„ ±fc»20FET2 5I4KK >D*6*Jj3iUfc 
* v ~* S irh iHU 3 ft4* )i<~-m, t ft 

llW^t^y^ 4 2:02 f)+t^ f /jr2 8 fcgSt 
4 £ t-e±JESi¥il^ Ll^i^il^, tBSSi 1 12*6 
ttitJ^tu4 0 *KjfE10FET2 3t^3cOFET27 
<oy- bG(C*>*ffi'tflIiIlL, ^o^2(0 FET 2 5 
<oy- bGtcif>f-*7«E4:9Iiint&o -<03#, ^1 
OFET23t«f30FET27l±KH' >D*6AA) 

$ ft rtrflrg-*** co * * v - ^ s *» h ihts $ ft4 x /u -« 

,^tft4 D * S:^2cOFET 2 5l±#^«t4^i: 
^T*|ftV^7;KB^ft47tfe, li-f-ii-T >^^^2 6 
iMMi-Zo VtiX, KtS^l lfrhXtlZtitzHnm 
Wm*& 4>y*9 2S ^^iit4 z t V±3SM$W 

utmmar, 1 2*e'ia*$*i.4„ 

<OFET2 3t^2C0FET2 5t^3COFET2 7(O 

y-hGt:tf>f-*7SE£epsiri-4o ccoa#> ^ico 

FET2 3t^2cOFET2 5t^3(OFET2 7i±-e 
tL-T*l»WjKit 4 £ fc tJ*T g ft V^^- 7«« fc ft 4 fc 
fe, #-f-(±^l<0^r^/-?-/^2 4fc^>^^^26t^ 
2<D*^/^s5 2 S*Siit4 0 lot, AM?1 1 
*»&AA$*tfc#JHlfeflr*(4lPl co^^;\"v? 2 4 t< 
>?5 5 2 6 t^2c0^r J r^-v5' 2 8 ^iliit4 Z tV 
±B*qn;«t L g 1 <0 * ^ /•? v ^ 2 4 t -f > * 2 6 
t^2c0^r^/-?->5'28 Otfcffift it * fi L * *Htfcffifi 
CJtKftL, ffl*3|^l 2^e,ffi^§ft4 0 Sfc, -f> 
^ ? * t + ^^'v ? T-tif^ScoMT^C J: 4feTOt 

uj=*«*#**<4*w*Rfv»-ev»a 0 sec, 

J' * 2 oftffl L -Cfiffi^f t $ * 4 + + / < 
v?lo Ktt^ft^fteo* ■V/'fv i? > *M£fg: < t4 

ifc#t?*4 0 :ofc», RAW** vswr 

{Voltage Standing Wave Ra 
d i o) W»ftt^4<t?*4o ioT, f 1WFET 
2 3t^2<??FET2 5t^3cOFET2 7 WttJR*C 
ft 3*4 £ t T«f2lffi^ 4 ® ij t^^ft§^4 £ t rot? 

[0 0 2 8] ^jfecomU. £©»W»CA4Tff««MB# 



11 

7J3§^ , 1 2 ttffl:fcjj&?-, 2 9 f± K P 4 > D tfJJJ&f- 

FET, 3 0(±-S»ji*ffifiB»l<OFET2 9«KU"f> 
Dl:iI$W»lff)FET2 9W;-^S«S 
StLfcfiSlflH 3 1l±Kl"f>D#ilOF 

«Si2 0FET, 3 2I±— 3ftj&*flrlS3*2 0FET 
3 l«FW>D|:6IJil, t»#»ZOFET3 1 
0V-ASH*tt#fLfc*lO#-*M5/*\ 3 3i±-ffi 
**»2 0FET3 1 CV-XSUftftSil, SH&fl* 

<oflMt*i#o±&», 3 4 li km > D*m±w 

3 3 ©ft»UlMfcS*lfc»3 WFET, 3 5 
3 WFET3 4 ti*»3 SOSSttSlJCSfttSit, ft^ 
36 f ^3WFET3 4fl)y-XSC»«jfftfc*2C'f > 
3 6 ttKU-f >D3&»»3fflFET3 4C0V-3, 

4WFET, 3 7l±-2Sri t HiffEgUe>FET 3 GO KU 
'fVDKS&SfU flliftj&*i&4 0FET3 6«V-^S 

[0 0 2 9] &UlMM=-3V»T:ttlfi1-*c 
FET2S, SSZOFET31, S3 WFET3 4, $ 
4WFET3 6<J5y- hC^*>«E*E|]in-f4 0 ^<?5 
P#, I1WFET29, f2«FET31, §|3t9FE 
T3 4, fjUOFET 3 6I4KW >D*&X*S*ife 

*iv-^s*e»m»&ji*^* -was t ft 

fc, &10FET2 9 t|3ff)FET34Wf- hGK 
tf>f-*7EEfc8HllU ^|2WFET 3 1 1 3f»4 
OFET3 60* , -FGt=*>lE*fflin+*o 
J#, ^2«FET3 1 fc*4«)FET3 8I±KM>D 
frtbXllZ titzfc%"&*0>t * V - ^ S * 6 ffl* S ill* 
X/U-4K»fcfc* 0 $1?)FET2 9tlf?2c9F 

E T 3 4 (iflWiWEi-*-* C fciFTS 4v»* 7«0Kt ft 
4fct&, ff*l±iFl W-f>*>* 3 0t^2C0-f>^*' 
*3 5£SS$t6 = -WB#, TJtjJSFFl 
fcKJiI*ffl^-{i*lo-f >^^^3 0 i^2<7M 

* 3 5 * i tT?±E«*u*t L4ya*«a*t, & 

J&Jl^l 2frb&j]£tl&a tfc, Sio-f *3 
to, ft 1 W <f > ^ * 3 0 T?JKH-S*LfcK#Hfe t * 2 « 

VSWE [Voltage Standing Wa v 
e Radio)roHt^^>m 0 ;j;|:, |2 0F 
ET3li£4©FET3 6 Oi^- V G\Z\£>f 
E&£P;taL, tf»ofcl (OFET 2 9 <fc$3COFET3 4 



(7) 1 1 - 1 6 S 3 5 4 

12 

T29fc&3 0FET34liKW >D^fbA*S^7t 
B-W** © 4 4 V - * S * *b S fLft * * t ft 
So ifc, fc2<3FET31i:ij»4WFET36 ttfi* 
rt f Sag* S it^feW? ttS t ft 4 fc to, flHUi 

(ij#£;h.& 0 ifc, gtl <D***i's9 3 2 £^2^*+ 
"•>?3 7WBI(=±*»3 3^&4£to, 3fflO**/< 
v?3 2-CRAtS*LfcE«tftt*2«)* + /<5'^ 3 7T" 

to, ^fieftCDJK#?££#*,MLM\ VSWE CVo 
ltage Standing Wave Radj 
o) 0«ffc*WHr»-PV»a B *1«FET2 9 t* 

20FET3 lfcf&3©FET34i:SM*>FET36 

WFET2 9t^260FET3 lt|3«FET34t 
©4WFET36 l±*K¥tim j i?Wmir& Z fc#T?i 
4r^*7*t38t«r*fcK>, «*l±» 1 > * 3 0 
til«-tt^ , v^32ti2«0?'??3 5t$2 

*;uis*ifcrtftttft»iifci 3 otm 

^ v 9 3 7 1 9jH 1 4 d 1 1? JtK«* t*t L » 1 O 'f > 
^^^3 0tSl«^^>?3 2 t©2 O-f y?ir? 

3 5 t%20)**tl*s9 3 7©fi««fl:«:jaL**»*yi: 

ffiffitfJtseftu 2^t>iB*g-/i4 0 st, 

JO ^ltOFET2 9 t^2£OFET3 1 t^3^FET3 

4 t»4 0FET3 6©tta«-KftS*4ifcTf, 3jg 

[0 0 3 0] IIWll 5 . C C A 4 nr^^^l^ 
«>*lt03ft»5tH5tC^t"o [g]5tcib'V>T, 11,1 
2, 29, 3 0, 3 1 , 3 2, 34, 35, 36, 37 

immmm 4 1 n t, 3 8 i 

pTBfeft^30-f 3 9ii-^ r ^3 ro-f 

^ /-? v ^ 3 9 co^^ffli t;^^ $tLt:tt4ff)4>jrir9V 
*j4 0 

[0 0 3 1 ] *U»f^t:ov»Tftlfli-4. ^3CQ-f >^ 
??38, 13CO^ j !-/n - vJ'3 9, SS4 0'f >^^?4 

^AHttoWt-f >tT-ir>^ (H»IHli:ii5 0fl) t 

50 *4Ct 4WHgT**4 0 ii-e, lEQ-/«7<*? 
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U < fc , j> fc L fc C (Drmte&Tm" 9k 1 " T'Ufr £ ft 
4 s t fciFo T, Hife<^@. 4 I- £ It* ±£IS 3 3 fc L 

[0 0 3 2 ] 
[ftl] 

SOX tan (4) c = sinU) 

[0 0 3 31 SW16. CO»Wt=Jl*WSE»«# 
2, 29, 3 0, 3 1, 32, 3 4, 35, 3 6, 37 

i***«3ft« * t n c, 4i (±wH*«»t a+i t t&* 
?4 1 ofliuniflrtusft, fl&»**ft*eiifcW3w-f > 



2*:f Xsin(<J>) 
[0 0 3 6 ] mtt09XRB 7 ■ - IZ£Z l!rgg#g 

o*ifco»»7*B7^3551-o H7Ci3t»T, 11, 1 
2, 29, 30, 3 1 , 32, 3 4, 35, 36, 37 
l**»©»»4i:ni;, 4 4«±ft)TOf^£Mt£fc# 

*4 4 «-»K«H»StU ffiJIW I »*S*ifcl|S3 0 + + 
/iy?, 4 6 li— Sj&* r SfiF3 CO -f * jT * * 4 4 ©it* Ktt 

[0037] ^uftfjitwo^rftifl+fto isro-f >^ 

?*4 4, »3W*1T'<'/?4 5 1 #40**^v*4 

sua tt £ <f > - * * z <d mmwmw ? a 
■cv»4iaao#tt'f > tr-^v* (HBtwicii son) 

set t t>t*t?*«o ::t-, ±ien-^*7<f * 

U .fclFSM 1***9 4 6(04-V^v5'>'7.^Ctj3 

< fc, s5 fc l fc c«B#liJWTw" Sc3 " tfiEfcSft 

S D Lfc^oT, *EJfcQ®ffit4t=£lt«±IUl3 3 fc L 
T C ^ p 7 ^ * 4:ffiv», ^JfeWf^l 4 USS-J-H 
& fc «fli * Pft frffft Z fc &V £ S « 

[0 0 3 8] 

[&3] 

_ SOXsinU) _ tapjjO 

2jrf 50X2n;f 



(8) 1 1 - 1 6 8 3 5 4 

M 

[0 0 3 4] ^i;»ftUov»TlKWt4. |3«*tA' 
-> ^ 4 1 , #3<*M>$ r ?*4 2, |4«+^.{v?4 
3 liTfi'W '^7^ ^f#ij£UT^ 15 , feBBftft 
Kis its -f > tf- r > x * d n m,mm% (=*« $ *lt 
^iHttwfHt'f >tr-^>^ (-*wut±5on) fc 

jo ifc4W«T?*a 0 ;:t, ±sw«7-f 
a-*-*aattffi«: ^, ttfflM&ft*f, fp3<7M>* f * 

?42»^>?"^?>^^L, $&3«9*-V><y*4 1±5 
±1^40+^^* 4 SW + ^J^^fcC t£< 
fc, ^fcLfcCOHf&liJaT*), "82" -es*»s*L 
S a Lfci f oT, Hifi<03g®4Uj3lt4±*IR3 3 fcL 

BfcW&B»*»*cfcjSrc&a„ 
[0 0 3 5] 
[R2] 

c= 1 

50X27cfXtan(-f) 

[0 0 3 9] ggiftO?g£?8. £ff>$&(fl£J:*lir<eJ|£tl# 
0*i6<OJg®.8*|gl8t^1-» H8 KiS^T, 11, 1 
2, 2 9, 3 0, 3 1 , 3 2 , 3 4, 3 5 , 3 6, 3 7 

\mm<»MWA tn c, 4 7 t* r 
5*4 7w-»c*«s*L, fliawqjfftsiifcirs^-f^ 

4 9 li-jft-^SFSW^ 4 7Wf«l: 

ft, $ ftfc* 4«^^?f** 0 

JO [0 0 4 0] #:Cftffit=OV»TK9i+4o 130*^ 
v^47, |3W-f>?-n48, ^4«-f>^^^4 

■cv»4Bttoi*tt'f (HlfeteutiB on) 

tX5jS*ifcfl*«)ttffl4l/4ttfij|fi4*TflJ*5* 
S-fc&nTitfe'C&So ;:t% iiE-'N'f^?^ 
®Jl-ts®sl^i^ ^ , teE^Sc* f > 13^-fy?- 
i'i' 4 8 43 J: 4 W -f >^^^ 4 9<M J'^X 
40 *Lv ^3 O^-v/^v? 4 7«)*ir^/# >^*C fcU 
<fc, f fc L fcCWBflSttfilTW" S4" T7Ht)$ft 
S 0 Lfc75 r oT, «Ett«)3GUII4(:it^±«K3 3 fc L 

r i .> 7 ^ * ^ zm v\ mt(o»B 4 tc^-r a 

K fc Wfc BR £ fc « « o 
[0 0 4 1 ] 
[ft 4] 



(9) 4#1¥ 1 1 - 

15 16 

T_ 50 . 1 , 

2 7cf Xtan{-|-) 50X2 ref X sin( * ) 



[0042] mmvMMd. i<o»Bi=j:*^r*«wa» 

ff)**«)5BBI9*BI9tSrJ-a H9i:fii(»T, 11, 1 
2, 2 9. 3 0 , 3 1, 3 2, 3 4, 3 5, 3 6, 3 7 

pTit&^OM 5 1 li-^ ! S3ff)^ 

* 5 0 W^HS&Sfi, ffi»&**S*S*Lfc*3 <D* + 

>*vi\ 5 2te—1&M63e)4>jr99 5 0 fci£30* 

5 3 <i-*j& f SM0M V/f^ 5 2 WHB£SSUSE*ES#L, 
llliSrt^ifi$frfc£4<0* + /<v^ 5 4I*-3|* I »4 
ff)4>tr9 ? 5 2 fctMm + l'XS'* 5 soffttWtti 
ft! S ft* H 5 <tj 4 > ? r-* h a 

[0 0 4 3 ] *C»flitOV»r|yBi-4 B SMW-OjT 

2, $4W-t + A'->?5 3, 5p50M>O? 54I±T 

% -f > M~ ? >z t i«H»wilHI(=ttfllE*iiTV»* III 
i-tefiuutis on) t-fic 

A $ ttfzm^vftM £ 1 / 4 ^ -£T ffi £ $ £ 

1-* HiSffiffi £ * , ffiJH JBJ&S* f , & 3 © 4 > ^ * 

3WJftA->? 5 Y£%A<r)*>rrt*s9 5 3<D+^v 
^>^^Ct*J<t, ^ t L 1 tL2 fcCOW&tt&T 

±Ht*±iKft3 3 t LT;on-;«7^*tJBv>, 

£ 0 

[0 0 4 4] 
Ift5] 

Ll ~ 2^f L 2 -2XL t 

r = sin (-fp 
50X2*:f 

[0045] mmmmi o. £«»flt::j:**r**Mi 

S«*jt«)®MI 1 0 4:H 1 0 Kjf1*„ El 1 0 KfcV'T, 
1 1 , 12, 29, 3 0, 31, 32, 34, 3 5, 3 
6,37 tt|ffiW«4 t Wi 55 tenmsim^rM 
t^tWr^3^t/i->?, 5 6 14-**** 3 W 
**My*5 5 0tt*C«tt$^ «!*$*** frfe* 
30-fV^?, 5 714— ****3 « + ^/<v? 5 5 t 

5 Sli-^^M^-^v? 5 7Wfl6*^® 



fasti, JitlM*)* 5 9l±- 

S#»tW*t«y? 5 7 t|40^?? * 5 8W}g 

[0 0 4 6 ] &i:ttft£ov»TR«!t*o i3W^t^' 
v$S 5, %l<n4>79 9 5 6, |4Wt^vf5 
7, ^4«0^i'?58, ^5 0^t^>? 5 9(4T 

jl , ItflJSj&S:* f , ^ 3 «0 -f > ? 5 6 

5 5iSJ:a f *5 5 0>**^v$ r 5 9«0^ + /n--> 

20 SrC2 fc£< t, 54 t L t C 1 t C 2 ©HfRlWSIT©" 

^±^Jf&3 3 t U:ff)M/U7 0l'^|^ HiS 
0»« 4 fc^-f Htt Btt t tt* i t * 4 . 

[0 0 4 7] 

[ft6] 

L = ™ 

2*fX.sin(-f-> 

» Cl== 60X2*fX1»i<-f) C 3 =2X Cj 

[0 0 4 8] mrnmm n, ; m&m- i^wm 
fko^mmm 1 1 &ia 1 1 i^i- 0 isi 1 k£^-c, 

11, 12, 29, 30, 31, 32, 3 4, 35, 3 

6,37 immomm 4twt t e o lifijaaM-s-frs 

fit^BSrUSW-f >^i'i', 6 lli-*j&*#3<0 
-f > ^ * 6 0 <n~m^m^ii, tt*#«tt3 ftfcW 
3<75*-V^v*, 6 2 l±— CM * 6 0C0 

40 6 3l±-^75 r ^3cr)^ ^^^^ 6 0 t*4»* + ^y# 
6 2«tftt»t«N*SiT.jt*4 0'f 64(±- 

W4«-f>^ ^ 6 3 <n\m\z%mti, ft**« 

ilk $ ftjfcfc 5 fO^ •> ? T"^ ^> Q 
10 0 4 9] *t=»ffJCOV»-C|ttWt4« 1300^" 
^60, *SO^f + /<->^ 6 1, #4 6 
2, ^4(730^^^63, f50+t^v^6 4l±A' 

HI&cO#f3i^>t:-^>X (HttttUllBOn) t+« 



11-16 8 3 5 4 



£®iif£*l £ )S , 'KfflJUTfe&ir f , * 3 *> <f > y * * 6 
0 t»4W'f >r?9B 30-f >^**>X£L, ^3 
OO^/ty? 6 1 g J: IFSS 5 GO* -V * 6 4CD*^" 

* * C 2 k £ < k , ^fcLtCltCZ OBiRttflLT 

*3lt5±HJ&3 3 k LTIwn-/U7-f JU^tfflv*, 

[0 0 5 0] 

50Xsin(-f-) 



[ft 8 ] 



L =- 



2?rf 



tan 



(4) 



C 2 =2xCi 



S0X27tf 

[0051] mmmm 1 2 , c * 4 irssfwi 

SOgtifcaftSS 1 2 4:13 1 2 U5f+. 1 1 2 K£^t, 
1 1 , 1 2 , 2 9, 3 0, 3 1 , 3 2, 3 4, 3 5, 3 

6.37 (i&ttoBllt 4kWC, 65 i±ftS?fefiH§-4ii 
i-it75WHl^^3«^ J r^v'f, 6 6«i-JW t |l3«) 
4 + / < v ? 6 5 «)-S| 3 ft, lW f @H $ it j& 

6 8tt— *S c fl*3«* + /tS'* 6 5 t%A<nA >99 9 

4 0++^6 8 Oflfeffi t:ftS$ ft, «^ 

[ 0 0 5 2] &t=»flM-0HT||&lfl*4a l*3»*1"* 
y?6 5, ^30-f>^^?6 6, ^4ff3<>^?^6 
7, |4Mt^>H8, i5W-f 6 9«7t 

BKwfftt-f >e-^>* (HftWKJtson) 

£ jfcfcflM-Wttffi * 1 / 4 jft fijg tJ 

-5jiafi*S:#, ttffijsjftftfcf, sm©*^*^ 

6i3J;t>'*5c?J^>?"i'^6 9(73'f>'?'?^>^arL 
1, ^4«-f>5 r ^?67CO'f>^^*>X^L2, 
3^^->^6 5i5J:a f !M0)*-V« , <5'*' 6 8i?}*^ 
>*4-Ck;fc < k, jS kL 1 kL2 tC^rsBfjfi 
JATW" ic8" T-gcfc>$ft& 0 Lfc^-c, mm<nfM 
4t:±J(t4±«3 3 tUC^-fJtt? * fl^fcfl! 

[ 0 0 5 3 ] 



50X27tfXsin(-f) 

[0 0 5 4] gjtO&jBU 3. C«ftWi:±ftTTSC»S 
3f<7J^M*E S , 13*I!13 iZTfsto M 1 3 UU^-C, 
10 11, 12, 29, 30, 31, 32, 34, 35,3 

6,37 itnc, 70 i±nmm.&**m 

+ Z.timib&9SltoX>*'(?fl'4 >9~99, 7 111- 
%ti>m lffl7/<<7M>?*^7 0<9fl!g £#«E £ ft 
m»rt*l£Hll $ ft fcM I M* 7 2li-*3fl I »l 

0)AJW?b't>?9 9 7 0kMIM*+^v*7 1© 
£ ft © 2 «0 -f 5 ;K > ^ 5- 9 , 7 3 
(±*g# tfctilf«T'J»>Ataf] *fflV»fc*K, 7 4 

[0 0 5 5] ^tttffe(-OHTl!t«+A D 11, 12, 
20 29^ 30, 31, 32, 3 4, 35, 36, 37 (!£ 

*w»sn*ei i 2T7FLtzm&%?t\$icMftzir& 

7 0, MIM+^y? 7 1 , i2«^M7 
fr4>y9 9 7 ZttTffln-/'C^7-f *?t#ftLT* 

anftttsnrv**^^©^^ > t;- ^> ^ (Hft« 
jo (zf±5 0ii) tl-ftct*nriBt!'*4 q cicod- 

^^ijBUBii-aaaitifflt^ ffi^si&ft*f. 

Iff 1 0^*^ 9A"f >^^? 7 0^J;r>*IS2CO^-'Hv 

^#i±^ie" uti* -c-st>$ft4 a Lt^t, 

M 4 U*3tt 5 33tLt^^a-/U7a^? 

[0 0 5 6] SiSwgSl 4. £0#HKJ:aii]Wtl 
SlwtlOll 14*014 tSrfo H 1 4 (rjs^T, 
1 1 , 1 2, 2 9, 3 0, 3 1, 3 2, 3 4, 3 5, 3 
6,37 [±Jfett0$K 4 t n C 75 t±AJU«Lff#til 

i-ik*ng-j|Ba*io/w-f>if-/>^a» 1 7 6i± 
-«d f ISl o^-f-f >e-^^xHfi&7 5nigi:M 
3 ft, teas**®* ^ ft > ? — TV 9 fr* + i i > 9 , 

9-rv9)V*V^>9 7 6 Oft^SHCSSa$#lJt*2 



J9 

'JWtt) tffl^fcgfc, 7 4(i«R7 3<0«llfT« 
£ ftfc x ;i/ - * - jut-* S 0 
10 0 5 7] *li»ffeUov»TRW-r*a Rl^W-f 

7 -f * * UT43 19 , tefflHiSftufc it & -f > tf- 

(HBkttCttSOfl) fc-tidfcinirjB-e 
&4 a c^n-/*^* WKASSftfcflW) 

*ji, tt/usttstf, iiwwof-r/^ 

7 5 ££1^2 w/w -i >\£-r>*MBr7 7 0>4>tr 
2 9>*%L, 4 >9~t t v9 )l* J rJ<i'9 7 6W^ + 

3 k LT;cn-/«7^*^tfflv», 
4 i:^t 0» t B»4r ft * i 1 3»«T? S A o 
[ 0 0 5 8 ] 

*i«»wi=j:4irsfe»ia»ii, fet 

ffliB*IBI»Tft 61tt5l«* + * »:Jti4»*t trffl 
[0 0 5 9] *2C»WtJ:4TiriEfMaW*, FET^ 
ift*|ffltt-C**lty!]0>**'<v * t *£4*frt *$ "9 

[0 0 6 0] ^3^C«¥^Wli, FET* 

a*tHBT?**it?]]©'f > ? KJLiLZm&t. ffiffi 
jl*Bltt , e**fCFIl«)* -Wv *(=J!,;t4*fri: tUJ >9 

[ 0 0 6 1 ] W4«»Wi:J:«T>ne»5iW±, f e t * 

aafitfflfrSEft**-c»ffi»*««r« c t c i 

[0 0 6 2] flK 5 0>«ffi t= J: S Hn(£»ffi*tt, FET* 

atLHtt-ei&Eyyw-f >^^tjix.4*frfc, fiffi 



(11) #$¥1 1-1 6 S 3 5 4 

20 

o@»t^aftt4a**»*4. it, iamkiT-i 

>ri> 9 t-if^^vi'(:«t4TMn-/^7-f ;u**ffl 

[0 0 6 3 ] IMwaWfcJiTOWBWi, FET* 
x-f ?ftLtfflv>, IHffi:ifUlKtf« 

it^!a]S&-e&4 HLJriJw^ * * l:JL;L5 »fr t *# 0 
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